Asp278 of human beta-adrenergic receptor kinase 1 is essential for phosphorylation activity.
Asp278 of beta-adrenergic receptor kinase 1 (betaARK1) was suggested to play a key role in substrate recognition of beta2-adrenergic receptors in our previous study, in which a three-dimensional model of betaARK1 was studied in comparison with a crystal structure of PKA-PKI5-24 complex. In the present study, to confirm the molecular recognition mechanism at Asp278 of betaARK1, two mutants of betaARK1, D278R and D278A, were designed based on molecular modeling studies and produced by Sf-9 cells. As predicted by the molecular modeling study, the mutants showed no kinase activities while wild type betaARK1 phosphorylated beta2-adrenergic receptors in a concentration-dependent manner. These results strongly suggest the involvement of Asp278 in substrate recognition by betaARK1. The results also suggest a high reliability of the three-dimensional model of betaARK1.